A novel marine bacterial strain, designated JAM 119 T , was isolated from a tubeworm trophosome in Kagoshima Bay, Japan.
The genus Planktotalea was proposed by Hahnke et al. [1] for a non-pigmented, Gram-negative, small to irregular rodshaped bacterium that is phylogenetically considered to be a member of the order Rhodobacterales of the class Alphaproteobacteria. Members of this order are phenotypically, metabolically and ecologically diverse and include photoheterotrophs that can also grow photoautotrophically or chemotrophically under appropriate environmental conditions [2, 3] . The genus Planktotalea contains only one species, Planktotalea frisia [1] , isolated from water from a North Sea sample taken at a depth of 2 m.
Strain JAM 119
T was isolated from the trophosome of a tubeworm (Lamellibrachia satsuma) in Kagoshima Bay, Japan (31 39.753¢ N, 130 48.058¢ E; depth, 105 m), collected by the remotely operated vehicle Hyper-Dolphin during the JAMSTEC NT05-01 cruise in January 2005. Lamellibrachia satsuma lives in shallow cold seeps where hydrogen sulfide leaks out of the sea floor. It is entirely reliant on internal, sulfide-oxidizing bacterial symbionts for its nutrition [4] . The tubeworm trophosome was homogenized with sterilized artificial seawater (ASW; RohtoMarine, ReiSea) with ice-cooling by using a mortar and pestle, and was made into a fine paste. The tissue paste suspended in ASW was spread onto a plate that contained 1/10 marine agar 2216 (MA; Difco; MA diluted to 1/10 with ASW, to which 1.2 % agar was added) and incubated at 15 C upon isolation. After isolation of strain JAM 119 T , the strain samples maintained on MA plates or in marine broth 2216 (MB; Difco) were incubated aerobically for 2 or 3 days at 20 C and stored at -80 C. Unless otherwise indicated, the physiological tests were performed with a slight modification (use of ASW) of the general procedures described by Barrow and Feltham [5] and Baumann et al. [6] . The Gram reaction was investigated by using a Gram-stain kit (Becton Dickinson) according to the manufacturer's instructions. Cellular morphology was observed under light microscopy and transmission electron microscopy, respectively. For negative staining, one drop of fresh culture medium was placed on a copper grid coated with Pioloform and carbon, and stained with 1 % potassium phosphotungstic acid adjusted to pH 6.5 with potassium hydroxide. The negatively stained cells were observed with a Tecnai 20 transmission electron microscope (FEI) at an accelerating voltage of 200 kV.
The effects of temperature, NaCl concentration and pH on cell growth were determined by examining the time course of optical density (temperature gradient incubator with a bio-photorecorder; TVS126MA, Advantec). Growth at C was tested in MB. Cell growth was observed at 10 C or lower (optimum 25-27 C), but not above 33 C. Growth at various NaCl concentrations was examined in a medium containing 0.5 % peptone (Difco), 0.5 % yeast extract (Difco), 0.32 % MgSO 4 . 7H 2 O and 0.1 % KH 2 PO 4 , with different NaCl concentrations (0, 0.5, 1, 1.5, 3, 4, 5, 6, 7, 10 % w/v) and incubated at 25 C. Cell growth was observed at NaCl concentrations of 1.5-5 % (optimum 3 %), but not at less than 1 % or more than 6 % NaCl. Growth at various pH values (5.0-10.0 in increments of 0.5 pH units) was measured in MB and incubated at 25 C. Cell growth was observed at pH 6.0-8.5 (optimum pH 7.0), but not at pH 5.5 or at greater than pH 9.0.
Growth under anaerobic conditions was tested using MA or MA supplemented with 0.1 % KNO 3 on plates in an AnaeroPak system (Mitsubishi Gas Chemical). Oxidase activity was determined by spreading cell pellets on oxidase test paper (Nissui Pharmaceutical). Catalase activity was determined based on bubble production in 3 % (v/v) H 2 O 2 solution. Hydrolysis of gelatin, casein, starch, Tweens 20, 40 and 80, carboxymethyl cellulose (CMC), chitin, and xylan was detected on MA plates using substrate concentrations of 1 % (w/v) with incubation at the optimum temperature for 3 days. Degradation was revealed by the clear zone or white turbidity formed around colonies either directly or after flooding with appropriate stains. DNase activity was assessed using DNase test agar (Difco) supplemented with 1/2 ASW. Nitrate reduction and hydrolysis of aesculin, and urea were investigated as described by Barrow and Feltham [5] and Baumann et al. [6] with the modification that ASW was used for the preparation of media. To cultivate JAM 119 T , it was necessary for the medium to contain at least 0.01 % yeast extract. Therefore, in all culture experiments, yeast extract was added to the medium. Chromosomal DNA was purified using the standard method [7] . The DNA G+C content was determined using reversed-phase high-performance liquid chromatography (HPLC) [8] . Acid production from sugars was assessed using modified OF medium [9] containing 0.5ÂASW, 0.1 % (NH 4 ) 2 SO 4 , 0.01 % yeast extract (Difco), 0.1 % Tris, 1.4 % NaCl, 1 % test sugar and 0.006 % bromothymol blue (pH adjusted to 7.2 at 20 C) with incubation at the optimum temperature for 2 weeks. The susceptibility of the strain to antibiotics was tested using MA plates and 6 mm sensitivity discs (Becton Dickinson) according to the manufacturer's instructions. The following antibiotics were examined: ampicillin (10 µg), chloramphenicol (30 µg), gentamicin (10 µg), kanamycin (30 µg), penicillin G (10 IU), polymyxin B (300 µg), streptomycin (10 µg) and tetracycline (30 µg). The effects of antimicrobial compounds on cell growth were assessed after 2 days culturing at 25 C. The diameter of the inhibition zone was used to judge susceptibility according to the manufacturer's manual.
The cells of strain JAM 119
T were rod-shaped, Gramnegative, strictly aerobic, non-spore-forming and motile by means of a single polar flagellum (Fig. S1 , available in the online Supplementary Material). Colonies were ivory, smooth, circular and 1.0-2.0 mm in diameter after 2 days incubation at 25 C on MA. Detailed results of the phenotypic and biochemical tests are given in the species description and in Table 1 . Characteristics that differentiated strain JAM 119
T from related species included that it could reduce nitrate, was catalase-positive and exhibited resistance to polymyxin B.
The 16S rRNA gene was amplified using the PCR method with primers 27F and 1492R [10] . The 16S rRNA gene sequence of strain JAM 119 T was obtained by direct sequencing of PCR-amplified DNA as described previously [11] . The resulting 16S rRNA gene sequence (1408 nt) of strain JAM 119
T was compared with available 16S rRNA gene sequences from the DDBJ (DNA Data Bank of Japan) using the BLAST program (http://blast.ddbj.nig.ac.jp/top-j. html) [12] and the EzBioCloud server (http://.ezbiocloud. net/) [13] to determine an approximate phylogenetic affiliation. Gene sequences were aligned with those of closely related species using the CLUSTAL X software program [14] . Phylogenetic relationships were analysed with neighbourjoining [15] , maximum-parsimony [16] and maximumlikelihood [17] algorithms in the MEGA 5.2 software package [18] on the basis of 1000 replicates. Evolutionary distance calculations were based on the Jukes-Cantor model [19] for the neighbour-joining and maximum-likelihood methods.
Comparisons of the 16S rRNA gene sequence of strain JAM 119 T with those of species with validly published names showed that strain JAM 119 T belonged to the genus Planktotalea. The 16S rRNA gene sequence similarity between strain JAM 119 T and the type strain P. frisia SH6-1 T was 97.3 %. Phylogenetic analyses based on the 16S rRNA gene sequences of the genus Planktotalea showed that strain JAM 119 T formed a stable cluster with P. frisia ( Fig. 1 ) that was isolated from marine environments [1] . The generally recommended and accepted criteria for delineating bacterial species state that strains with a DNA-DNA relatedness of less than 70 % as measured by hybridization or with 16S rRNA gene sequence dissimilarity greater than 1 % are considered to belong to separate species [20] . Therefore, this strain was identified as representing a novel species.
For analysis of cellular fatty acids, isoprenoid quinones and polar lipids, JAM 119 T and P. frisia DSM 23709 T were cultured in MB at 25 C for up to 2 days. Cells were then washed twice with 0.8 % NaCl at 4 C. The fatty acids of these strains were obtained from cells by saponification, methylation and extraction according to the Sherlock Microbial Identification System [21] . Fatty acid compositions were determined using a gas chromatography quadrupole mass spectrometer JMS-Q1500GC (JEOL) equipped with a DB-5MS column (J&W Scientific) under a helium flow of 1.5 ml min (Table 2) .
Isoprenoid quinones were extracted with chloroformmethanol (2 : 1, v/v) from dried cells (200 mg), purified using thin-layer chromatography (TLC) and analysed using reversed-phase HPLC according to methods described previously [22] . Standard ubiquinones (Q-6, Q-7, Q-9, Q-10)
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were obtained from Sigma Chemical Co. The predominant quinone of strain JAM 119 T was ubiquinone-10 (Q-10), which is in accordance with the genus Planktotalea.
Polar lipids were extracted using the procedures described by Minnikin et al. [23] and identified using two-dimensional TLC followed by spraying with the appropriate detection reagents [24] . The major polar lipids detected in strain JAM 119
T were found to consist of phosphatidylcholine, phosphatidylglycerol, an unidentified phospholipid and two unidentified aminolipids (Fig. 2) .
Production of bacteriochlorophyll a was determined by spectrophotometric analysis. Cells grown in the dark were harvested by centrifugation at 10 000 r.p.m. for 10 min, and pigments were extracted with acetone-methanol (7 : 2, v/v) as described by Lafay et al. [25] . The extract was examined for light absorbency (300-900 nm) with a Hitachi U-2000A UV/VIS spectrophotometer. Roseobacter denitrificans NBRC 15277
T was used as a positive control. Bacteriochlorophyll a was not detected in JAM 119
T .
Based on the distinctive genotypic, chemotaxonomic and other phenotypic characteristics, strain JAM 119 T is considered to represent a novel species of the genus Planktotalea, for which the name Planktotalea lamellibrachiae sp. nov. is proposed.
DESCRIPTION OF PLANKTOTALEA LAMELLIBRACHIAE SP. NOV.
Planktotalea lamellibrachiae [la.mel.li.bra¢chi.ae. N.L. gen. n. lamellibrachiae of the species of the tubeworm (Lamellibrachia satsuma) from which the bacterium was isolated].
Cells are rod-shaped or ovoid, 0.5-0.8 µm wide and 2.0-3.5 µm long, motile by means of a single polar flagellum, non-spore-forming, Gram-stain-negative and strictly aerobic chemoorganotrophs. Colonies on MA are circular, smooth, ivory and 1-2 mm in diameter after 2 days of incubation at 25 C. Bacteriochlorophyll a is not produced. The temperature range for growth is lower than 30 C (optimum 25-27 C). No growth occurs at temperatures higher than 32 C. Optimal growth occurs with a NaCl concentration of 3 %, and no growth occurs at NaCl concentrations of less than 1 % or greater than 6 %. The optimal pH for growth is pH 7.0, and the pH range at which growth occurs is 6.0-8. Table 2 ). The predominant quinone is Q-10. Polar lipids are phosphatidylcholine, phosphatidylglycerol, an unidentified phospholipid and two unidentified aminolipids.
The type strain is strain JAM 119 T (=JCM 31859 T =DSM 104669 T ) isolated from the trophosome of a tubeworm (Lamellibrachia satsuma) in Kagoshima Bay, Japan. The DNA G+C content of the type strain is 57.0 mol%.
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